We examine the willingness to pay (WTP) for green products in air travel. Green products in aviation are supplementary services, which are sold on top of the travel service (e.g. carbon offsets, organic on-board food). We identify a set of potential green products in aviation and report the preferences for additional airline services of 811 Swiss air travellers using an adaptive choice-based conjoint survey. We find that 20% of those passengers who are interested in purchasing supplementary services show a considerable WTP for green products. The green segment differs from the regular segment only in terms of behavioural features, not in terms of demographic or socio-economic characteristics.
Introduction

A IR TRAFFIC'S SHARE OF GLOBAL CARBON EMISSIONS AMOUNTS TO 2%, BUT ITS EMISSIONS ARE EXPECTED TO CONTINUE
growing at 3-4% per year (Metz et al., 2007) . Passengers have become increasingly aware of the effects of air traffic on the environment (Wegelin and Wittmer, 2013) . However, are air travellers willing to pay a premium for 'green products' in aviation? In recent years, airlines have started to offer green products on top of the standard airfare (Wittmer and Rowley, 2014) , such as voluntary carbon offsetting or organic on-board food. It is assumed that a segment of passengers, the 'green niche', has a considerable willingness to pay (WTP) for green products, as is the case in other industries (Ottman et al., 2006) . However, little is known about the demand for green products in aviation (McLennan et al., 2014; Van Birgelen et al., 2011) . This paper aims to fill this knowledge gap. We explore the WTP for green products in air travel, specifically analysing what constitutes the green segment. We conduct an adaptive choice-based conjoint analysis with air travellers in Switzerland. We find that 20% of those passengers who are interested in purchasing supplementary services have a strong preference for green airline services ('green segment'). Interestingly, the 'green segment' does not differ with regards to demographic criteria from the 'regular segment', but only in terms of behavioural criteria. We contribute to research on green products, in particular aspects of segmentation (Diaz-Rainey and Ashton, 2011; similar characteristics to carbon offsetting. Both are so-called 'pure' green products that do not deliver additional cobenefits (Ottman et al., 2006) . Gerpott and Mahmudova (2010) show that younger consumers display a higher WTP for green electricity. Several studies conclude that income, household size and education positively correlate with the WTP for green electricity (Diaz-Rainey and Ashton, 2011; Ek and Söderholm, 2008) . This yields the following hypothesis.
H3:
The 'green segment' in air travel is more likely (a) to be male, (b) to be younger, (c) to be better educated, (d) to live in larger households, and (e) to have higher incomes than the 'regular segment'.
There is a growing view that demographic and socio-economic variables are insufficient for segmentation. There is an increasing consensus that psychological and behavioural variables are of particular importance (Gerpott and Mahmudova, 2010; Tabi et al., 2014) . For instance, consumers who are involved in pro-environmental activities have a higher propensity to purchase green electricity (Gerpott and Mahmudova, 2010) . Van Birgelen et al. (2011) show through their study of voluntary carbon offsetting that 'air travellers who behave in environmentally friendly ways in areas other than aviation (for instance recycling) appear to transfer their behaviour to their air travel ' (p. 128) . We thus hypothesize the following.
H4:
The 'green segment' in air travel is more likely (a) to recycle, (b) to have adopted a green electricity product, (c) to purchase regional food, (d) to boycott companies with low environmental standards, (e) to purchase fair trade products, (f) to purchase energy efficient products and (g) to purchase durable products than the 'regular segment'.
Second, the choice of air travel class may also be associated with the propensity to purchase green products in travel. Sorensen and Lucas (2014) argue that 'high value customers' (e.g. business class passengers) have a high tendency to pay for general supplementary services in air travel. These findings may also be applied to green products in air travel. This leads us to the following hypothesis.
H5:
The 'green segment' in air travel travels more frequently in first and business class than the 'regular segment'.
Sample and Methodology Sample
We recruited respondents in October 2014 through an online mailing to 10 000 Swiss International Air Line customers in Switzerland. 1428 started to participate in the survey, and 1102 completed it. For the data analysis, only those respondents who were interested in buying any of the additional airline services offered and who thus participated in the adaptive choice-based conjoint analysis tournament section were included. Of the respondents, 291 (26.4%) were not at all interested in buying any of the offered services and were thus excluded from the analysis. Finally, 811 completed surveys were available for the analysis.
Adaptive Choice-Based Conjoint Analysis
We applied an adaptive choice-based conjoint analysis (ACBC), which has been applied by several authors in recent years (Boesch and Weber, 2012; Heinzle et al., 2013) . ACBC surveys aim to mimic decision-making processes that influence real-world choices as closely as possible, as they adapt the design of the choice experiment to the specific preferences of each individual respondent. This method is particularly suitable when decision-makers employ non-compensatory decision-making rules, assuming that people make complex choices by establishing a consideration set (commonly applying cut-off rules) and then choosing an option within this set (Johnson and Orme, 2007) .
Variables
We investigated potential green products through an analysis of corporate social responsibility reports, internet searches, informal interviews with airline managers and two focus groups with MBA students. Prices for product bundles were estimated through comparisons with existing products and interviews. Based on the findings of the interviews and focus groups five attributes were included in the final ACBC: meals, hotel transfers, carbon offsets, travel packs and price. This led to a symmetric conjoint design with five attributes and three levels per attribute (Table 1) . Carbon offsets have long been advocated by a range of stakeholders as a useful means to tackle the climate impact of air travel (McKercher et al., 2010) . Voluntary carbon offsetting is usually performed through the Clean Development Mechanism, focusing on developing countries. The interviews, however, suggested that airline passengers prefer offsetting in the home market (i.e. Switzerland). Thus, offsetting in India and in Switzerland were included as attribute levels, in addition to the option of not including any offsetting services. Moreover, it has been noted that transfer to and from airports plays an important role in reducing carbon emissions (Ryley et al., 2013) . We included two attribute levels to test the appeal of airport transport: transport in a minivan and transport in a carbon-free minivan. Two additional variables were included that do not directly relate to carbon emissions of air travel but have an impact on waste and resource use. First, inflight food and drink has been found to have a substantial influence on 'customer experience' (Laming and Mason, 2014) . The interviewees showed considerable interest in purchasing organic meals on board. Based on the interviews, we decided to include a standard meal in the standard airfare. In our example, the passenger had the option to purchase a premium meal (beef with risotto or a vegetarian option) or an organic premium meal (organic beef with risotto, locally produced, or a vegetarian option). Second, the ability to purchase a travel pack made of sustainable materials was noted by our interviewees. A standard and an organic travel pack were included as attribute levels, in addition to the option of not including any travel pack. As the base price for a bundle of different supplementary services, we chose 60 CHF as the mid-price and then varied the price by a randomly drawn price variation from À30% to + 30%. We rounded the prices, after being altered randomly, to the nearest CHF 5.
Design and Data Analysis
The Sawtooth Software module SSI Web was used to program the survey in a web-based version. The survey consisted of three parts. First, interviewees were asked about their travel behaviour (class, nature, frequency). The second part constituted the ACBC survey. Respondents were presented with a hypothetical situation in which they were asked to assume that they had just purchased a four-hour flight in the economy class for CHF 500. They were informed that they now had the opportunity to purchase additional supplementary services. The questionnaire began with a 'screening section', where respondents were presented with four service bundles and were requested to declare whether they would consider a service bundle at a given price as an attractive option. The goal of this section was to determine whether air passengers were using any non-compensatory screening rules by identifying any unacceptable product attribute. Non-compensatory screening rules are applied when decision-makers first remove choice options with unacceptable levels from their consideration set and then only make choices among those options that are in line with such screening rules (Johnson and Orme, 2007) . In the last step ('choice tournament'), respondents were presented with product concepts (that only included acceptable attributes) and were asked which of the bundles, among three randomly chosen concepts, they would most probably choose to buy (Johnson and Orme, 2007) . In a third section, respondents were asked a set of demographic questions and questions related to their environmental related behaviour. A five-point Likert-type scale was applied to determine the frequency of performing a set of several distinctive environmental behaviours (see Table 7 later for the items included in the survey). Adoption of green electricity was measured with a categorical variable (yes, no, don't know).
For the data analysis, we estimate individual-level part-worth utilities of the air passengers from the observed choices through the hierarchical Bayes estimation (HB) method. Part-worth utilities indicate the relative desirability of an attribute level. To make the findings comparable across individuals, we convert part-worths into quantities such as relative importances, market shares and monetary values. Relative importance scores are measured from relative part-worth utility ranges (Orme, 2010) . We use two different approaches to determine the economic value of specific attribute levels or complete service bundles. First, we measure how much individuals would be willing to pay in exchange for an improvement, in the level of a distinctive attribute. This approach is also called the marginal WTP (MWTP) calculation (Orme, 2010) . This approach involves taking differences in utilities between two different attribute levels and dividing that sum by the price slope (Orme, 2010) . The results of such an approach, however, should be cautiously interpreted because they do not take into account the impact of competition in the market and may yield heavy-tailed posterior distributions (see, e.g., Sonnier et al., 2007) . The value of product enhancement can be better assessed through market simulations (Orme, 2010) . We therefore use share of preference simulations to model respondents' responses to different product bundles. Furthermore, we use the part-worth utility scores of the ACBC for market segmentation purposes: market heterogeneity in attribute preferences is captured across a full set of attributes in order to identify groups of individuals who share similar preference structures (DeSarbo et al., 1995) . By using Sawtooth's Convergent Cluster and Ensemble Analysis (CCEA), we then identify groups with similar preference structures (Orme and Johnson, 2008) . Once segments of individuals are identified, we characterize these clusters in terms of demographic and behavioural variables. Table 2 gives an overview of the zero-centered utilities and the corresponding standard deviations of each attribute level as measured by the HB model for the average sample. Table 2 also shows the attribute importance scores as well as what attribute levels respondents considered as unacceptable.
Results
Preferences for Additional Airline Services
For the four attributes of on-board catering, hotel transfer, carbon offsetting and travel pack, the part-worth type of utility estimation is chosen (i.e., a separate utility for each attribute level is estimated). The effect of overall price is estimated using a single linear coefficient that reflected the slope of price. In order to resolve out-of-order utility relationships for those attributes with an a priori preference order, we impose utility constraints on orders of utilities within all attributes. Regarding the attribute carbon offset, we only enforce the constraint that having a carbon offset (in both India and Switzerland) included in the service package should be preferred over no carbon offset included. No ranking order between carbon offset in India and Switzerland is applied.
The most important attribute in air passengers' service package bundling choices is the price (44.3%), followed by hotel transfer (20.7%), carbon offsetting (17.4%), on-board catering (11.9%) and travel pack (5.6%). Of all of the respondents that are interested in buying additional airline services, 18.7% regard 'no hotel transfer' as unacceptable, whereas 10.1% regard the standard set meal as unacceptable. Moreover, only 8.6% of the respondents consider 'no carbon offsetting' as an unacceptable attribute level.
Results of the Segmentation Analysis
CCEA is used in order to discover groups within data by making use of each respondent's part-worth utility estimates of all attributes as a criterion for classifying respondents into groups. We chose a two-class model that includes (1) air passengers who consider environmental attributes to be very important product features ('green segment') and (2) air passengers who consider environmental attributes as less relevant in their choice of additional airline service bundles ('regular segment').
160 passengers (20% of passengers who are interested in supplementary airline services) are identified as potential purchasers of additional green airline services, and 651 (80%) are identified as being unlikely to be interested in green attributes when buying additional airline services. Table 3 displays the results of the HB model for the two types of airlines passenger. Mann-Whitney U-tests show that significant differences can be found between the two segments with regard to the importance scores of all attributes (p < 0.001), except for hotel transfer (p = 0.664). Table 2 . Results of the HB model for the entire sample (n = 811) a Number of respondents who regard given attribute levels as 'unacceptable' when choosing a bundle of additional airline services. The average root likelihood (RLH) was used as a measure of fit to assess the convergence of HB estimates (Orme, 2010) . In this study, it was predicted that each alternative would be chosen with a probability of 1/3. RLH was 0.63 for this model, indicating a good fit of the model.
Calculation of Marginal Willingness to Pay (MWTP)
significantly higher premiums for all upgrades in attribute level than respondents belonging to the 'regular segment' (p < 0.001). As seen in Table 4 , the median values of the MWTP are much smaller than the mean MWTP values. The reason for this is that some air passengers are relatively price insensitive. In such a case, the monetary equivalent for incremental features for a small share of the respondents becomes very large, which has a strong impact on the mean. In contrast, extreme values do not affect the median as strongly as they do the mean, hence we focus on the median for our interpretation. 
Economic Validation of Additional Services via a Market Simulation
Share of preference simulations are used to model the two segments' responses to hypothetical bundling services. The estimated part-worth utilities from the HB estimation method are used as the basis for estimating these shares of preference. The share of preference results represent the percentage of air passengers who would prefer one bundle, assuming that a given set of bundles would be the only choice available. In the following scenario, four competing products, i.e. attribute bundles, are defined (Table 5 ). The premium of the products under consideration is modified until an equal share of preference (i.e. 25%) for all four products is achieved. Because the part-worth profiles for the price attribute were captured as a linear variable, extrapolation with straight lines is used. Table 5 later reports the results of this analysis, which indicates that the 'green segment' displays a considerably higher WTP for green bundles compared with the 'regular segment'.
Segments Analysed by Socio-demographic and Behavioural Characteristics
As a next step, we determine whether the 'regular segment' differs significantly from the 'green segment' in terms of the socio-demographic and behavioural characteristics. Tables 6-9 provide an overview of the results of the investigated variables and detail the p-levels and the test statistics of selected pairwise comparisons. None of the socio-demographic characteristics significantly differ between the two segments. However, analysing the behavioural characteristics paints a different picture. It can be seen that environmental behaviour differs significantly between the two segments, except for recycling behaviour and purchase of durable and energy-efficient products.
Discussion
We find support for H1. The findings suggest that 20% of those passengers who are interested in purchasing supplementary services have a strong preference for green airline services ('green segment'). Our analysis indicates that the 'green segment' displays a significantly higher WTP for green products than the 'regular segment'. In total, approximately 14.5% of all airline passengers surveyed (160 respondents belonging to the green segment divided by 1102 participants in the study) display a significant WTP for green products. The overall demand for supplementary services in air travel is in line with previous studies. The fact that 26.4% of the respondents were not at all interested in any supplementary services in air travel matches the analysis by Wittmer and Rowley (2014) , who report a figure of 26.5%.
We fail to find support for H2. The 'regular segment' does not display a higher WTP for green products with additional benefits (status, heath) compared with pure green products. The data also indicates which green services were particularly important for the 'green segment'. Carbon offsetting seems to be of highest importance for the green segment. It is noteworthy that carbon offset projects in the passengers' home market (Switzerland) increases customer value substantially more than carbon offset projects in developing countries (India). This finding stands in stark contrast to the findings of Choi and Ritchie (2014) , who find a higher WTP for international et al. (2009) , who find a higher WTP for carbon offsets associated with social co-benefits. One possible interpretation of this finding is that Swiss customers prefer Swiss-based projects, in line with the well-documented home-bias in consumption (McCallum, 1995) . Moreover, both segments show considerable interest in hotel transfer offerings, challenging the findings of O'Connell and Warnock-Smith (2013). More specifically, the 'green segment' is willing to pay a considerable premium for carbon-free transportation. This might be one pathway to increase the uptake of more sustainable ground transportation, as advocated by Ryley et al. (2013) . Finally, the travel pack does not seem to substantially increase customer value for either segment, with the green segment being only marginally more interested. We fail to support H3a-H3e. The segmentation analysis reveals that the green segment does not differ in terms of demographic data. This is in line with recent research on environmental segments, such as that by Tabi et al. (2014) . This however stands in stark contrast to the findings of Mair (2011) that socio-demographic criteria do explain a higher WTP for carbon offsets.
We fail to find support for H4a, H4f and H4g, but find support for H4b-H4e. Similarly to the study by Van Birgelen et al. (2011) on carbon offsetting, we can confirm that customers who behave in an environmentally friendly way in selected other areas (e.g. buying regional products, boycotting companies, buying green electricity etc.) transfer their green behaviour to their air travel behaviour as well. One explanation why we did not find any significant difference between the two segments related to buying more energy-efficient or durable products could be that these purchase acts bring along financial co-benefits. Boycotting companies that do not act in an environmental friendly way or purchasing green electricity products, just to name two examples, are voluntary performances that are not related to any co-benefits, which triggers mental self-justification processes. This increased mental activity increases the salience of abstract values, attitudes and norms that serve as the justification of the subsequent behaviour (Homer and Kahle, 1988; Stern, 1992 , as cited by Thøgersen, 1999) , such as purchasing green products in aviation. Besides energy-efficient and durable products that provide financial co-benefits, recycling (H4a) is another outlier in this respect, as a higher propensity to recycle is not related to a higher propensity to purchase green products in air travel. We speculate that this is the case because recycling has a long tradition in Switzerland and is a feature of everyday life (Schenk, 2009 ). We find some support for H6: the 'green segment' displays a significantly higher share of passengers who fly in business class, albeit only significant at the 0.10 level when flying for private reasons. A possible explanation for this finding is that such business travellers display a guilty conscience due to their relatively luxurious mode of travel and are thus more willing to purchase green products. For instance, it has been asserted that carbon offsets address 'green guilt' rather than changing behaviour (Kotchen, 2009 a Participants were asked to indicate how frequently (1, always, to 5, never) they showed the following two behaviours: (1) 'I collect and recycle waste paper'; (2) 'I collect and recycle PET bottles'. The two items were averaged to assess people's recycling behaviour. b Participants were asked to indicate how frequently (1, always, to 5, never) they showed the following behaviour: 'When I buy electrical appliances, I consciously pay attention to the level of energy consumption'. c Participants were asked to indicate how frequently (1, always, to 5, never) they showed the following behaviour: 'When I buy products, I consciously pay attention to durability aspects '. d Participants were asked to indicate how frequently (1, always, to 5, never) they showed the following behaviour: 'I often buy products such as wine, fruits or vegetables from the region I live in'. e Participants were asked to indicate how frequently (1, always, to 5, never) they showed the following behaviour: 'I often boycott companies that harm the environment'. f Participants were asked to indicate how frequently (1, always, to 5, never) they showed the following behaviour: 'I often buy fair-traded products'. Regular segment (%) (n = 651)
Green segment (%) (n = 158) Table 9 . Choice of travel when flying for business reasons Only those respondents were included who fly for business reasons. The test of significance for the categorical variable was a chisquare statistic. *p < 0.10.
